12 United States Patent
Hitzig

US008137690B2
(10) Patent No.: US 8,137,690 B2
45) Date of Patent: Mar. 20, 2012

(54) TASTE TITRATION THERAPIES

(75) Inventor: Pietr Hitzig, Rosedale, MD (US)

(73) Assignee: Health Innovations, LL.C, Placerville,
CA (US)

(*) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35

U.S.C. 154(b) by 126 days.

(21) Appl. No.: 12/355,632

(22) Filed: Jan. 16, 2009
(65) Prior Publication Data
US 2009/0186935 Al Jul. 23, 2009

Related U.S. Application Data
(60) Provisional application No. 61/011,369, filed on Jan.

17, 2008.
(51) Int. CL.
A6IK 47/00 (2006.01)

(52) US.CL e, 424/439
(58) Field of Classification Search ........................ None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
5,502,080 A * 3/1996 HUzZIg ...ccoooovvviivvvriinnnnns, 514/654
5,534,552 A *  7/1996 Bapat ............coooeeiiiininnn, 514/667
5,658,955 A * 8/1997 Huzig ....ccocoevvvvvvvvininnnns, 514/654
5,776,493 A 7/1998 Barclay et al.
6,264,981 Bl 7/2001 Zhang et al.

2006/0034873 Al* 2/2006 Radkeetal. .................. 424/400
FOREIGN PATENT DOCUMENTS
WO WO 94/21244 9/1994
OTHER PUBLICATTONS

International Preliminary Report on Patentability for PCT/US2009/

000326, Jul. 23, 2010, Hitz1g, et al.

International Search Report for PCT/US2009/000326, Sep. 1, 2009,
Hitzig, et al.

Arad, G., et al., Broad-Spectrum Immunity Against Superantigens 1s
Elicited in Mice Protected from Lethal Shock by a Superantigen
Antagonist Peptide, Immunology Lefters, 91(2-3), Feb. 15, 2004,
141-145.

Arzt, E.S., et al., Immunomodulation by Indoleamines: Serotonin
and Melatonin Action on DNA and Interferon-Gamma Synthesis by
Human Peripheral Blood Mononuclear Cells, J Clin Immunol, Nov.
1988, 8(6), 513-520.

Arzt, E, et al., Serotonin Inhibition of Tumor Necrosis Factor-Alpha
Synthesis by Human Moncytes, Life Sci, 1991, 48(26), 2557-2562.

Azmitia, E.F., Modern Views on an Ancient Chemical: Serotonin

Effects on Cell Proliferation, Maturation, and Apoptosis, Brain
Research Bulletin, 2001, 56(5), 413-424.

Azmitia, E.C., Serotonin Neurons, Neuroplasticity, and Homeostasis
of Neural Tissue, Neuropsychopharmacology, 1999, 21(2S), 33S-
458S.

Beck, G.C., et al., Clinical Review: Immunomodulatory Effects of
Dopamine 1n General Inflammation, Crit Care, 2004, 8(6), 485-491.

Bergman, J., Medications for Stimulant Abuse: Agonist-based Strat-
egies and Preclinical Evaluation of the Mixed-action D-sub-2 Partial
Agonist Aripiprazole (Ability®), Exp Clin Psychopharmacol, Dec.
2008, 16(6), 475-483.

Berridge, K.C., The Debate Over Dopamine’s Role in Reward: The
Case for Incentive Salience, Psychopharmacology (Berl), Apr. 2007,
191(3), 391-431.

Beutler, B., et al., Passive Immunization Against Cachectin/Tumor
Necrosis Factor Protects Mice from Lethal Effects of Endotoxin,
Science, Aug. 30, 1985, 229(4716), 869-871.

Bielekova, B., et al., Therapeutic Potential of Phosphodiesterase-4
and -3 Inhibitors in Thl-Mediated Autolmmune Diseases, J
Immunol, Jan. 15, 2000, 164(2), 1117-1124.

Bienvenu, JI., et al., Production of Proinflammatory Cytokines and
Cytokines Involved mn the THI1/TH2 Balance 1s Modulated by
Pentoxitylline, J Cardiovasc Pharmacol, 1995, 25(Suppl 2), S80-
S84,

Birdsall, T.C., 5-Hydroxytryptophan: A Clinically-Effective
Serotonin Precursor, Alfernative Medicine Review, 1998, 3(4), 271-
280.

Bonney, E.A., et al., Much IDO About Pregnancy, Nature Medicine,
Oct. 1998, 4(10), 1128-1129.

Brodie, B., et al., A Concept for a Role of Serotonin and
Noepinephrine as Chemical Mediators in the Brain, Ann N Y Acad
Sci., Mar. 14, 1957, 66(3), 631-642.

Brown, R.R., et al., Implications of Interferon-Induced Tryptophan

Catabolism 1in Cancer, Auto-Immune Diseases and AIDS, Adv Exp
Med Biol., 1991, 294, 425-435.

Butler, J.L., et al., Anti-IL-12 and Anti-TNF Antibodies Synergisti-

cally Suppress the Progression of Murine Collagen-Induced Arthri-
tis, Fur J Immunol, 1999, 29, 2205-2212.

(Continued)

Primary Examiner — Anand Desai
Assistant Examiner — Melissa Mercier

(74) Attorney, Agent, or Firm — Syndicated Law; Brian S.
Boyer

(57) ABSTRACT

The teachings provided herein generally relate to formula-
tions, systems, and methods that have the ability to remait
deficiencies and imbalances in a subject’s serotonin and
dopamine levels. The teachings relate to the preparation and
uses ol a formulation comprising a serotonergic agent or
dopaminergic agent 1n a form capable of oral transmucosal
delivery to a subject. The formulation includes a flavoring
agent and a carrier base. The flavoring agent functions as a
taste indicator of the endpoint of a taste titration of the sero-
tonergic or dopaminergic agent for a subject recerving an oral
administration of the formulation 1n the form of a taste titra-
tion, and the endpoint 1s indicated to the subject by a change
in the intensity of the flavor of the flavoring agent.
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TASTE TITRATION THERAPIES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 61/011,369, filed Jan. 17, 2008, which 1s
hereby incorporated herein by reference 1n its entirety.

BACKGROUND

1. Field of the Invention

The teachings provided herein relate to the preparation and
uses of formulations comprising a serotonergic agent or a
dopaminergic agent for oral transmucosal delivery using a
taste titration.

2. Description of Related Art

The monoamines dopamine and serotonin are major cen-
tral nervous system neurotransmitters. Their deficiencies in
the CNS ori1mbalance are associated with multiple disorders.
Multiple medications have been used therapeutically to
increase the levels of dopamine and serotonin in the central
nervous system.

In 1971, President Nixon declared a “war on drugs.” It has
not gone well. For the last decade, the direct and indirect costs
to society of drug and alcohol abuse in the United States alone
has approached $4 trillion. In the United States, since 1998,
there have been more than 30,000 drug-related homicides, as
well as 250,000 alcohol-related vehicular deaths, and that 1s
just the beginning. One cannot forget the anonymous per-
sonal tragedies that never hit the charts. The abuse of 1llicit
drugs such as psychostimulants, for example, 1s a problem
worldwide, and few treatments are available for treating such
drug abuse and addiction. Monoamine releasers have been
used as agonists to attempt treatment of cocaine addiction and
alleviate withdrawal symptoms, as well as relapse. Unfortu-
nately, some of the treatments also possess the potential for
abuse due to the activation of mesolimbic dopamine neurons
in reward pathways. It’s been suggested that serotonin admin-
1stration may be administered to ofiset this problem, such that
achieving a dopamine/serotonin balance could be a success-
ful treatment regime for such addictions. Rothman, et al.,
have studied various agonist therapies on rats and monkeys,
with limited success, 1n which the research directed to dis-
covering single molecule agonists that are dual releasers of
both dopamine and serotonin. See Rothman, et al. Ann. N.Y.
Acad. Sci1. 1074:245-260 (2006); see also Rothman, et al. Exp
Clin Psychopharmacol. 16(6):458-74 (2008).

Treatments directed to addressing serotonin and dopamine
deficits have also been used for affective disorders, attention
deficit disorder, attention deficit hyperactivity disorder, and
autism. Unfortunately, there have been a number of problems
associated with currently available treatments, such as not
knowing the levels of agent that need to be administered for a
particular patient, overdosing administration of agents,
achieving a neurotransmitter imbalance, and long wait-times
to determine effectiveness of a given treatment. Doctors have
had to monaitor patients very closely to make adjustments and
estimate the proper balance between the neurotransmaitters.
And, 1t doesn’t help that many activities of daily life also
alfect the neurotransmitter balance and add to the guesswork,
such as food 1ntake, stress, exercise, drugs taken, and the like.
For example, when administering selective serotonin
reuptake inhibitors (SSR1Is), doctors tell patients that 1t waill
take a month before they know 11 the treatment 1s effective. In
addition, overdoses that occur through such treatments have
been suggested as the cause of suicides, since the overdoses
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can exacerbate some disorders. Sometimes other drugs must
be added to current treatment methods to treat side effects,
and sometimes these additional drugs have their own side
elfects.

One of skill will appreciate formulations, systems, and
methods of administering serotonergic agents and dopamin-
ergic agents that have the ability to remit deficiencies and
imbalances 1n a subject’s serotonin and dopamine levels. One
of skill will particularly appreciate formulations, systems,
and methods of administering serotonergic agents and
dopaminergic agents that reduce or remove the guesswork
associated with current therapies, as well as the side etfects
that may also be experienced. The formulations, systems, and
methods taught herein provide several advantages over the
state-of-the art, such that they at least enable (1) the patient
and doctor to readily determine the correct dosages, (2) a
quick measure of effectiveness of a treatment, (3) a use of a
chemical pathway that 1s desirable, (4) a quick delivery of the
agents across the blood-brain barrier through the use of oral
transmucosal delivery, minimizing the amount of free
metabolites circulating in the body, (35) an inherent adjust-
ment 1n the amounts of agents administered to compensate for
changes 1n the level of imbalance 1n neurotransmitter levels,
(6) a non-irightening and pleasant treatment for many disor-
ders suffered by a patient, (7) a mitigated risk of overdose to
a patient through the simple taste response, and (8) an easy
identification of the correct neurotransmitter balance in the
subject by the doctor and the patient.

SUMMARY

The teachings provided herein generally relate to the
preparation and uses of a formulation comprising a seroton-
ergic agent or dopaminergic agent 1 a form capable of oral
transmucosal delivery to a subject. The formulation includes
a flavoring agent and a carrier base. The flavoring agent
functions as a taste indicator of the endpoint of a taste titration
of the serotonergic or dopaminergic agent for a subject receiv-
ing an oral administration of the formulation in the form of a
taste titration, and the endpoint 1s indicated to the subject by
a change 1n the intensity of the flavor of the flavoring agent.

The serotonergic agent or dopaminergic agent can com-
prise a hydroxylated aromatic acid monoamine precursor to
serotonin or dopamine. In some embodiments, the serotoner-
g1c agent comprises S-hydroxytryptophan, such as the L-1s0-
mer, the D-1somer, or a racemic mixture of the 5-hydrox-
ytryptophan. And, in some embodiments, the dopaminergic
agent comprises levodopa.

S-hydroxytryptophan and levodopa are precursors of sero-
tonin and dopamine. When 3-hydroxytryptophan and
levodopa are swallowed, they are decarboxylated by an
enzyme 1n the liver and become serotonin and dopamine,
neither of which can pass the blood-brain barrier. This 1s
known as a first-pass effect. However, 11 the 5-hydroxytryp-
tophan and levodopa are adminmistered oral transmucosally,
the first-pass effect 1s avoided, and delivery of the 3-hydrox-
ytryptophan and levodopa to the central nervous system 1s
realized, where they are quickly metabolized into serotonin
and dopamine.

The flavoring agent can have a pleasant flavor and, 1n some
embodiments, the flavoring agent comprises a sweetening
agent. The formulation can further comprise a flavor-end-
point agent that has a flavor that (1) 1s at least substantially
unnoticed by the subject at the start of the titration and (11)
becomes at least substantially noticed by the subject atthe end

of the titration. The flavor-endpoint agent can have an
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unpleasant flavor and, 1n some embodiments, the flavor-end-
point agent can have a bitter flavor.

The formulations described above can be administered as a
system. As such, the teachings are also directed to a system
for use 1n balancing neurotransmitter levels 1n a subject
through a taste titration. The system includes a serotonergic
formulation comprising a serotonergic agent, a {irst flavoring
agent, and a first carrier base. The first tlavoring agent func-
tions as a taste indicator of the endpoint of a taste titration of
the serotonergic agent for the subject receving the seroton-
ergic formulation. The endpoint 1s indicated to the subject by
a change 1n the intensity of the flavor of the first flavoring
agent. The system also includes a dopaminergic formulation
comprising a dopaminergic agent, a second tlavoring agent,
and a second carrier base. The second flavoring agent func-
tions as a taste indicator of the endpoint of the taste titration of
the dopaminergic agent for the subject receiving the dopam-
iergic formulation. The endpoint 1s indicated to the subject
by a change 1n the intensity of the flavor of the second tlavor-
ing agent. The serotonergic formulation and the dopaminer-
gic formulation function together to remit deficiencies and
imbalances 1n the subject’s serotonin and dopamine levels.

In some embodiments, the serotonergic formulation or the
dopaminergic formulation 1s 1n the form of a liquid for admin-
istering to the subject’s tongue or oral mucosa. In some
embodiments, the serotonergic formulation or the dopamin-
ergic formulation 1s 1n the form of a solid for administering to
the subject’s tongue or oral mucosa. In some embodiments,
the serotonergic formulation or the dopaminergic formula-
tion 1s 1n the form of a lozenge for administering to the
subject’s tongue or oral mucosa, such that the lozenge func-
tions to perform the titration through an oral dissolution of the
lozenge 1n the subject.

In some embodiments, the serotonergic agent can contain a
first coloring agent and the dopaminergic agent can contain a
second coloring agent, wherein the color of the first coloring
agent and the color of the second coloring are distinguishable
to the subject.

The teachings are also directed to a method of using the
formulations and system described above for balancing neu-
rotransmitter levels 1n a subject through a taste titration. The
method comprises orally administering a serotonergic formu-
lation comprising a serotonergic agent, a first flavoring agent,
and a {irst carrier base to a first endpoint of a taste titration of
the serotonergic formulation. The first flavoring agent func-
tions as a taste indicator of the first endpoint for the subject
receiving the serotonergic formulation, and the first endpoint
1s 1dentified by a change 1n the intensity of the flavor of the
first flavoring agent to the subject. The serotonergic agent 1s
delivered to the subject oral transmucosally. The next step
includes ceasing the administering of the serotonergic formu-
lation at the first endpoint. The method also includes orally
administering a dopaminergic formulation comprising a
dopaminergic agent, a second flavoring agent, and a second
carrier base to a second endpoint of a taste titration of the
dopaminergic formulation. The second flavoring agent func-
tions as a taste indicator of the second endpoint for the subject
receiving the dopaminergic formulation, wherein the second
endpoint 1s 1dentified by a change in the intensity of the flavor
of the second flavoring agent to the subject. The dopaminer-
gic agent 1s delivered to the subject oral transmucosally. The
next step includes ceasing the administering of the dopamin-
ergic agent formulation at the second endpoint. The seroton-
ergic formulation and the dopaminergic formulation function
together to remit deficiencies and imbalances 1n the subject’s
serotonin and dopamine levels.
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The teachings are also directed to a method of using one of
the formulations for remitting a deficiency 1n a neurotrans-

mitter level 1n a subject through a taste titration. The method
comprises orally administering a serotonergic agent or a
dopaminergic agent in a formulation. The serotonergic agent
or the dopaminergic agent can be delivered to the subject oral
transmucosally. The formulation further comprises a tlavor-
ing agent and a carrier base. The flavoring agent can function
as a taste indicator of the endpoint of a taste titration of the
serotonergic or dopaminergic agent for a subject recerving an
oral administration of the formulation, and the endpoint is
indicated to the subject by a change in the itensity of the
flavor of the flavoring agent. The next step includes ceasing
the administering of the formulation at the endpoint. The
serotonergic formulation and the dopaminergic formulation
function together to remit deficiencies and imbalances 1n the
subject’s serotomin and dopamine levels.

The formulations, systems, and methods can be used to
treat disorders. Any disorder, or symptom of a disorder, that 1s
known to one of skill to be associated with dopamine and
serotonin levels may be treatable using the teachings pro-
vided herein. In some embodiments, the method can be used
to ameliorate cravings or ameliorate withdrawal symptoms in
the treatment of an addictive disorder. In some embodiments,
the method can be used to treat an affective disorder, an
obsessive or compulsive disorder, an immune disorder, an
autoommune disorder, or a neurodegenerative disorder. In
some embodiments, the neurodegenerative disorder can
include, for example, amyotrophic lateral sclerosis or fibro-
myalgia.

One of skill reading the teachings that follow will appre-
ciate that the concepts can extend into additional embodi-
ments that go well-beyond a literal reading of the claims, the
inventions recited by the claims, and the terms recited 1n the
claims.

DETAILED DESCRIPTION

The teachings provided herein generally relate to the
preparation and uses of a formulation comprising a seroton-
ergic agent or dopaminergic agent in a form capable of oral
transmucosal delivery to a subject. The formulation includes
a flavoring agent and a carrier base. The flavoring agent
functions as a taste indicator of the endpoint of a taste titration
ol the serotonergic or dopaminergic agent for a subject receiv-
ing an oral administration of the formulation in the form of a
taste titration, and the endpoint 1s indicated to the subject by
a change 1n the intensity of the flavor of the flavoring agent.
The taste titration 1s based on a change 1n flavor, so the taste
titration 1s also referred to as a “flavorimetric titration.”

In some embodiments, a change in the intensity of flavor 1s
suificient as a titration endpoint when the taste transforms
from pleasant to bland, from intensely pleasant to mildly
pleasant, from pleasant to non-existent, or from pleasant to
unpleasant. In some embodiments, a change in the intensity
of flavor 1s suflicient as a titration endpoint when the taste
transforms from unpleasant to bland, from intensely unpleas-
ant to mildly unpleasant, from unpleasant to non-existent, or
from unpleasant to pleasant.

Without intending to be bound by any theory or mechanism
of action, 1t 1s believed that, as a neurotransmitter’s deficit 1s
remitted using the methods taught herein, the brain sends a
message to the subject’s tongue to decrease the pleasant taste
of a flavored formulation and, the administration is stopped at
the taste endpoint. I the administration continues, the brain
sends a signal of nausea 1n a further attempt to stop the subject
from administering more of the formulation. The principle
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suggested 1s that neurotransmitters affect taste to regulate
intake of substances that affect dopamine and serotonin lev-
¢ls. In some embodiments, a deficiency 1n a neurotransmaitter
1s remitted when, for example, there 1s a measurable response
in a subject that 1s at least 5%, at least 10%, at least 15%, at
least 20%, at least 25%, at least 30%, at least 35%, at least
40%, at least 45%, at least 50%, at least 55%, at least 60%, at
least 65%, at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, or at least 100% of a desired
response.

The formulations, systems, and methods can be used to
treat disorders. Any disorder, or symptom of a disorder, that 1s
known to one of skill to be associated with dopamine and
serotonin levels may be treatable using the teachings pro-
vided herein. In some embodiments, the method can be used
to ameliorate cravings or ameliorate withdrawal symptoms 1n
the treatment of an addictive disorder. In some embodiments,
the method can be used to treat an affective disorder, an
obsessive or compulsive disorder, an immune disorder, an
autormmune disorder, or a neurodegenerative disorder.
Examples of some disorders, such as immune disorders, that
are contemplated to be treatable by the teachings provided
herein include, for example, those conditions taught 1n U.S.
Pat. No. 5,502,080, which 1s hereby incorporated by refer-
ence 1n 1ts entirety. The terms “treat,” “treatment”™, and “treat-
ing”” include, for example, the therapeutic and/or prophylactic
uses 1n the prevention of a disease, inhibition of a disease,
and/or amelioration of symptoms of disease. The term “sub-
ject” and “patient” can be used interchangeably and refer to
an animal such as a mammal including, but not limited to,
non-primates such as, for example, a cow, pi1g, horse, cat, dog,
rat and mouse; and primates such as, for example, a monkey
or a human.

In some embodiments, the formulations, systems, and
methods can be used to treat drug and alcohol craving; drug
and alcohol withdrawal symptoms; immediate hypersensitiv-
ity disorders, such as asthma, anaphylaxis, allergic and non-
allergic rhinitis; the symptoms associated with immediate
hypersensitivity disorders, such as wheezing, dyspnea, rhini-
t1s, urticaria, and pruritus; autoimmune disorders; 1mmuno-
deficiency disorders such as, for example, HIV; neurodegen-
erative disorders such as, for example, multiple sclerosis,
Alzheimer’s Disease, Parkinson’s Disease, and amyotrophic
lateral sclerosis; dysphorias associated with atfective disor-
ders, including depression, anxiety, and hostility; obsessive/
compulsive ideations and behaviors; ideations associated
with eating disorders; fibromyalgia; Gulf War Syndrome,
post-traumatic stress disorder; chronic fatigue immune defi-
ciency disorder; attention deficit disorder and attention deficit
hyperactivity disorder; and the like. In some embodiments,
the formulations, systems, and methods are contemplated for
use 1n treating any disorder that includes an imbalance of the
ratio of type-1 T-helper cells to type-2 T-helper cells.

A “titration” can include any oral administration, or com-
bination of oral administrations, that facilitates a gradual oral
transmucosal delivery of the serotonergic agent or dopamin-
ergic agent to a subject. The formulations can be 1n any oral
dosage form known to one of skill that could provide a suit-
able and reproducible titration of the serotonergic agent or
dopaminergic agent. Generally speaking, however, one of
skill will appreciate that oral dosage forms comprise liquids
(solutions, suspensions, and emulsions), and solids (powders,
granules, and lozenges).

In some embodiments, the formulation can be 1n the form
of a solution. The titration 1includes orally administering the
serotonergic formulation or the dopaminergic formulation 1n
the form of a solution to the subject’s tongue or oral mucosa
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and ceasing administration at the endpoint, such that the
solution functions to perform the titration through delivery of
the agent in the solution in the subject. A solution 1s a mixture
of components that form a single phase that 1s homogeneous
down to the molecular level. Solutions offer several advan-
tages over other dosage forms. Compared with solid dosage
forms, solutions are absorbed faster and generally cause less
irritation of the GI mucosa. Moreover, phase separation on
storage 1s not a concern with solutions, as 1t may be for
suspensions and emulsions. The disadvantages of solutions
include susceptibility to microbial contamination and the
hydrolysis 1n aqueous solution of susceptible active mngredi-
ents. A range of additives can be used in the formulation of
oral solutions, including bufiers, flavors, antioxidants, and
preservatives.

In some embodiments, the formulation can be 1n the form
of a suspension. The titration includes orally administering
the serotonergic formulation or the dopaminergic formula-
tion 1n the form of a suspension to the subject’s tongue or oral
mucosa and ceasing administration at the endpoint, such that
the suspension functions to perform the titration through
delivery of the agent in the suspension in the subject. A
suspension 1s a coarse dispersion of msoluble drug particles,
generally with a diameter exceeding 1 um, 1n a liquad (usually
aqueous ) medium. Taste may be less noticeable 1n suspension
than in solution. Particle size 1s an important determinant of
the dissolution rate and bioavailability of the agents 1n sus-
pension. In addition to the excipients described above for
solutions, suspensions include surfactants and thickening
agents. Surfactants wet the solid particles, thereby ensuring
the particles disperse readily throughout the liquid. Thicken-
ing agents reduce the rate at which particles settle to the
bottom of the container. Some settling 1s acceptable, provided
the sediment can be readily dispersed when the container 1s
shaken.

In some embodiments, the formulation can be 1n the form
of an emulsion. The titration includes orally administering the
serotonergic formulation or the dopaminergic formulation 1n
the form of an emulsion to the subject’s tongue or oral mucosa
and ceasing administration at the endpoint, such that the
emulsion function to perform the titration through delivery of
the agent 1n the emulsion in the subject. An emulsion 1s a
system consisting ol 2 immiscible liquid phases, one of which
1s dispersed throughout the other 1n the form of fine droplets;
droplet diameter generally ranges from 0.1-100 um. Emul-
s1ons are stabilized through the use of an emulsifying agent,
which prevents coalescence of the dispersed droplets. Cream-
ing 1s undesirable, but it 1s not a serious problem because a
uniform dispersion returns upon shaking. Other additives
include buflfers, antioxidants, and preservatives. Emulsions
for oral administration are usually o1l (the active ingredient)
in water.

In some embodiments, the formulation can be 1n the form
of a powder. The titration includes orally administering the
serotonergic formulation or the dopaminergic formulation 1n
the form of a powder to the subject’s tongue or oral mucosa
and ceasing administration at the endpoint, such that the
powder functions to perform the titration through an oral
dissolution of the powder 1n the subject. A powder 1s a for-
mulation 1 which a drug powder 1s mixed with other pow-
dered excipients to produce a final product for oral adminis-
tration. Powders have better chemical stability than liquids.
Tastes can be more pronounced with powders than with other
dosage forms.

In some embodiments, the formulation can be 1n the form
of a granule. The titration 1includes orally administering the
serotonergic formulation or the dopaminergic formulation 1n
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the form of a granule to the subject’s tongue or oral mucosa
and ceasing administration at the endpoint, such that the
granule functions to perform the titration through an oral
dissolution of the granule 1n the subject. A granule 1s a dosage
form consisting of powder particles that have been aggregated
to form a larger mass, usually 2-4 mm 1n diameter. Granula-
tion overcomes segregation of the different particle sizes dur-
ing storage and/or dose administration, the latter being a
potential source of inaccurate dosing. Granules and powders
generally behave similarly; however, granules must deaggre-
gate prior to dissolution and absorption.

In some embodiments, the formulation can be 1in the form
of a lozenge or troche. The titration includes orally adminis-
tering the serotonergic formulation or the dopaminergic for-
mulation 1n the form of a lozenge to the subject’s tongue or
oral mucosa and ceasing administration at the endpoint, such
that the lozenge function to perform the titration through an
oral dissolution of the lozenge 1n the subject. The lozenge can
be any solid form, such as an individually wrapped “hard
candy-like” substance and, in some embodiments, the loz-
enge can be on a stick, such as a candy-like “sucker” sub-
stance. In some embodiments, the lozenge can be removed for
later use at the endpoint of the titration and, 1n some embodi-
ments, the lozenge can be swallowed at the endpoint of the
titration.

In some embodiments, the formulation can be adminis-
tered as a spray. The titration includes orally administering,
the serotonergic formulation or the dopaminergic formula-
tion 1n the form of a spray to the subject’s tongue or oral
mucosa and ceasing administration at the endpoint. The spray
can be a pump or aerosol spray, 1n some embodiments.

Serotonergic agents can include, for example, substances
that aifect the neurotransmitter serotonin or the components
of the nervous system that use serotomin. Such agents, can
include, for example, serotomin precursors, such as tryp-
tophan and 5-hydroxytryptphan (5-H1TP); cofactors required
in the body’s production of serotonin, such as Vitamin C;
serotonin agonists; serotonergic enzymes; selective serotonin
reuptake 1nhibitors (SSRIs), such as PAXIL, PROZAC, and
ZOLOFT; noradrenergic and specific serotonergic antide-
pressants, such as serotonin norepinephrine reuptake inhibi-
tors (SNRI), tricyclic antidepressants, and monoamine oxi-
dase ihibitors (MAQOIs); and serotonergic psychedelics,

such as LSD, psilocybin, DMT and mescaline. Examples of

serotonin agonists can be found, for example, 1n U.S. Pat. No.
5,502,080, which 1s hereby incorporated by reference 1n 1ts
entirety.

Dopaminergic agents can include, for example, substances
that affect the neurotransmitter dopamine or the components
of the nervous system that use dopamine, such as dopamine
precursors, including levodopa, phenylalanine, tyrosine;
cofactors required in the body’s production of dopamine,
such as Vitamin C, Vitamin B6; dopamine agonists, such as
pergolide; MAOIs, such as selegililne; and dopamine
reuptake inhibitors, such as buproprion. Examples of dopam-
ine agonists can be found, for example, in U.S. Pat. No.
5,502,080, which 1s hereby incorporated by reference 1n 1its
entirety.

Some agents can be serotonergic or dopaminergic, which is
distinguishable from agents that affect only serotomin levels
or only dopamine. One of skill will recognize, for example,
that theanine increases serotonin and dopamine, whereas
yohimbine and tolcapone increases dopamine.

The serotonergic agent or dopaminergic agent can com-
prise a hydroxylated aromatic acid monoamine precursor to
serotonin or dopamine. In some embodiments, the serotoner-
gic agent comprises S-hydroxytryptophan. And, in some
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embodiments, the dopaminergic agent comprises levodopa.
In some embodiments, the concentration of the 5-hydrox-
ytryptophan or levodopa 1n the formulation can range from
about 5 mg/ml to about 750 mg/ml, from about 60 mg/ml to
about 180 mg/ml, from about 15 mg/ml to about 500 mg/ml,
from about 25 mg/ml to about 250 mg/ml, from about 50
mg/ml to about 150 mg/ml, from about 30 mg/ml to about 100
mg/ml, or any range therein.

The flavoring agent can have a pleasant flavor and, 1n some
embodiments, the flavoring agent comprises a sweetening
agent. The formulation can further comprise a flavor-end-
point agent that has a flavor that (1) 1s at least substantially
unnoticed by the subject at the start of the titration and (11)
becomes at least substantially noticed by the subject at the end
of the ftitration. The flavor-endpoint agent can have an
unpleasant flavor and, 1n some embodiments, the flavor-end-
point agent can have a bitter flavor. In some embodiments, the
flavor-endpoint agent can accompany a formulation compris-
ing S-hydroxytryptophan. And, 1n some embodiments, the
flavor-endpoint agent can accompany a formulation compris-
ing levodopa.

The flavoring agent can function to provide any flavor
desired foruse in the taste titration. In some embodiments, the
tflavor can be pleasant to the subject, such as flavor that sweet
or tart, and the endpoint of the titration can be marked by a
decrease 1n the pleasant flavor. In some embodiments, the
flavor can be unpleasant to the subject, such as flavor that 1s
bitter or sour, and the endpoint of the titration can be marked
by a decrease 1n the unpleasant flavor. In some embodiments,
the flavoring agent comprises a sweetening agent. Examples
of sweetening agents can include, but are not limited to,
stevia, sucrose, aspartame, ORABASE, saccharin,
acesulfame potasstum, xylitol, alitame, dextrose, fructose,
glucose, glycerine, lacitol, maltitol, maltose, mannitol, poly-
dextrose, sodium cyclamate, sorbitol, and trehalose.

One of skill will appreciate that the carrier base can be any
substance for carrying the components of the formulation to
the subject during the titration for taste and assimilation of the
components of the formulation. In some embodiments, the
carrier base easily releases the active ingredients to the user
for rapid taste and assimilation of the components of the
formulation. Examples of carrier bases can include, but are
not limited to, syrup, glycerine, water, gelatin, troche bases,
olive, almond o1l, glycerine, propylene glycol, and the like.

One of skill will appreciate that the flavor-endpoint agent
can be any such agent having a flavor that would make the
flavor-threshold of the taste titration more noticeable to the
subject. The flavor of the flavor-endpoint agent can be 1ni1-
tially masked by the flavoring agent and then stand out as the
flavor of the tflavoring agent dissipates during the taste titra-
tion. In some embodiments, the flavoring agent can have a
pleasant tlavor, such as a sweet or tart flavor, and the tlavor-
endpoint agent may have an unpleasant tlavor, such as a bitter
or sour flavor. For example, the flavoring agent can be a
sweetening agent, where the flavor-endpoint agent would be
initially masked by the sweet flavor but would stand out as an
unpleasant bitter or sour tlavor as the pleasant sweetness
dissipates to the user during the course of the taste titration. In
some embodiments, the flavoring agent can have an unpleas-
ant flavor, such as a bitter or sour flavor, and the flavor-
endpoint agent may have a pleasant tlavor, such as a sweet or
tart flavor. Examples of flavor-endpoint agents can include,
but are not limited to, quinine, chocolate, citric acid, and the
like. A flavor-endpoint agent 1s “substantially unnoticed,” for
example, where the pleasantness or unpleasantness of the
flavor-endpoint agent 1s not the predominating taste experi-
enced by the subject. A flavor-endpoint agent 1s “substantially
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noticed,” for example, where the pleasantness or unpleasant-
ness of the flavor-endpoint agent 1s the predominating tasted
experienced by the subject.

One of skill will appreciate that the formulation can
include other ingredients such as, for example, additional
flavoring agents, suspending agents, preservatives, or color-
ing agents.

The formulations described above can be administered as a
system. As such, the teachings are also directed to a system
for use 1n balancing neurotransmitter levels 1 a subject
through a taste titration. The system includes a serotonergic
formulation comprising a serotonergic agent, a first flavoring
agent, and a first carrier base. The first flavoring agent func-
tions as a taste indicator of the endpoint of a taste titration of
the serotonergic agent for the subject recerving the seroton-
ergic formulation. The endpoint 1s indicated to the subject by
a change 1n the intensity of the flavor of the first flavoring
agent. The system also includes a dopaminergic formulation
comprising a dopaminergic agent, a second tlavoring agent,
and a second carrier base. The second flavoring agent func-
tions as a taste indicator of the endpoint of the taste titration of
the dopaminergic agent for the subject receiving the dopam-
inergic formulation. The endpoint 1s indicated to the subject
by a change 1n the intensity of the flavor of the second tlavor-
ing agent. The serotonergic formulation and the dopaminer-
gic formulation function together to remit deficiencies and
imbalances 1n the subject’s serotonin and dopamine levels.

In some embodiments, the serotonergic formulation or the
dopaminergic formulation 1s 1n the form of a liquid for admin-
istering to the subject’s tongue or oral mucosa. In some
embodiments, the serotonergic formulation or the dopamin-
ergic formulation 1s in the form of a solid for administering to
the subject’s tongue or oral mucosa. In some embodiments,
the serotonergic formulation or the dopaminergic formula-
tion 1s 1n the form of a lozenge for administering to the
subject’s tongue or oral mucosa, such that the lozenge func-
tions to perform the titration through an oral dissolution of the
lozenge 1n the subject.

In some embodiments, the serotonergic agent can contain a
first coloring agent and the dopaminergic agent can contain a
second coloring agent, wherein the color of the first coloring
agent and the color of the second coloring are distinguishable
to the subject.

The teachings are also directed to a method of using the
formulations and system described above for balancing neu-
rotransmitter levels 1 a subject through a taste titration. The
method comprises orally administering a serotonergic formu-
lation comprising a serotonergic agent, a first flavoring agent,
and a {irst carrier base to a first endpoint of a taste titration of
the serotonergic formulation. The first flavoring agent func-
tions as a taste indicator of the first endpoint for the subject
receiving the serotonergic formulation, and the first endpoint
1s 1dentified by a change 1n the intensity of the flavor of the
first flavoring agent to the subject. The serotonergic agent 1s
delivered to the subject oral transmucosally. The next step
includes ceasing the administering of the serotonergic formus-
lation at the first endpoint. The method also includes orally
administering a dopaminergic formulation comprising a
dopaminergic agent, a second flavoring agent, and a second
carrier base to a second endpoint of a taste titration of the
dopaminergic formulation. The second flavoring agent func-
tions as ataste indicator of the second endpoint for the subject
receiving the dopaminergic formulation, wherein the second
endpoint 1s 1dentified by a change in the intensity of the flavor
of the second flavoring agent to the subject. The dopaminer-
gic agent 1s delivered to the subject oral transmucosally. The
next step includes ceasing the administering of the dopamin-
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ergic agent formulation at the second endpoint. The seroton-
ergic formulation and the dopaminergic formulation function
together to remit deficiencies and imbalances 1n the subject’s
serotonin and dopamine levels.

In some embodiments, the effectiveness of the method 1s
apparent rather quickly to the subject. In some embodiments,
the effectiveness of the method 1s almost immediate or imme-
diate, such that the desired results are noticeable to the sub-
ject.

In some embodiments, the titration includes orally admin-
istering the serotonergic formulation or the dopaminergic
formulation in the form of a liquid to the subject’s tongue or
oral mucosa and ceasing administration at the endpoint. And,
in some embodiments, the titration includes orally adminis-
tering the serotonergic formulation or the dopaminergic for-
mulation 1n the form of a solid to the subject’s tongue or oral
mucosa and ceasing administration at the endpoint. The order
of the titration of the seroternergic formulation and the
dopaminergic formulation can be inconsequential, in some
embodiments, meaning that the terms “first” and “second” do
not indicate any order of administration. For example, the
serotonergic formulation can be titrated to blandness first, and
the dopaminergic formulation can be titrated to blandness
next. In contrast, and likewise, the dopaminergic formulation
can be titrated to blandness first, and the serotonergic formu-
lation can be titrated to blandness next. The process can be
repeated to ensure that the neurotransmitters are in balance,
and the order of the titrations may again be inconsequential.

The formulations, systems, and methods can be used to
treat disorders. Any disorder, or symptom of a disorder, that 1s
known to one of skill to be associated with dopamine and
serotonin levels may be treatable using the teachings pro-
vided herein. In some embodiments, the method can be used
to ameliorate cravings or ameliorate withdrawal symptoms in
the treatment of an addictive disorder. In some embodiments,
the method can be used to treat an affective disorder, an
obsessive or compulsive disorder, an immune disorder, an
autoommune disorder, or a neurodegenerative disorder. In
some embodiments, the neurodegenerative disorder can
include, for example, amyotrophic lateral sclerosis or fibro-
myalgia.

In some embodiments, the method can be used to amelio-
rate cravings 1n the treatment of an addictive disorder. The
term “addiction,” 1n some embodiments, describes an obses-
s10n, compulsion, craving, or excessive physical dependence
or psychological dependence, such as: drug addiction, crime,
alcoholism, compulsive overeating, eating disorders such as
anorexia nervosa and bulimia, problem gambling, computer
addiction, pornography, sex, etc. In some embodiments, an
addiction comprises a state 1n which the body relies on a
substance for normal functioning and develops physical
dependence, such as 1 drug addiction, and drug addiction
includes nicotine addiction through smoking. For example,
when the drug or substance on which someone 1s dependent 1s
suddenly removed, 1t will cause withdrawal, a characteristic
set of signs and symptoms.

In some embodiments, addiction can be associated with
increased drug tolerance. In some embodiments, addiction 1s
not necessarily associated with substance abuse since this
form of addiction can result from using medication as pre-
scribed by a doctor. In some embodiments, the term addiction
can include psychological dependence. For example, the term
can be used in drug addiction and substance abuse problems,
and also refers to behaviors that are not generally recognized
by the medical community as problems of addiction, such as
compulsive overeating. Impulse control disorders, {for
example, include compulsive gambling, buying, sexual
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behavior, and eating. In some embodiments, the term addic-
tion can be applied to compulsions that are not substance-
related, such as problem gambling and computer addiction. In
many embodiments, for example, the term addiction can be
used to describe a recurring compulsion by an mndividual to
engage 1n some specific activity, despite harmiul conse-
quences to the individual’s health, mental state or social life.

In some embodiments, the method can be used to amelio-
rate withdrawal symptoms in the treatment of an addictive
disorder. Withdrawal symptoms include uncomiortable
physical or mental changes that happen when the body 1s
deprived of an activity, for example, the alcohol or drugs that
it 1s accustomed to getting. Withdrawal symptoms can last a
few days to a few weeks and may include nausea or vomiting,
sweating, shakiness, and anxiety. In some embodiments,
withdrawal symptoms occur if a person has regular, heavy use
of a drug or alcohol. In some embodiments, withdrawal
symptoms can be extremely uncomiortable without profes-
sional help. In some embodiments, the withdrawal symptoms
may be so severe that treatment for withdrawal may require a
medical professional to be present. Drug and alcohol reha-
bilitation, for example, have been often used to overcome
withdrawal symptoms and recovery from drug addiction.

In some embodiments, withdrawal symptoms can be
severe, as well as life-threatening. The severity of the with-
drawal symptoms can be based on many vanables. These
variables can include the type of activity, such as the type of
drug, quantity of regular use, to the length of time the activity
was abused. Of course, the type of activity of concern plays an
important part in determining the length and severity of with-
drawal symptoms. For example, an individual who uses
methadone over a period of several months to years and
decides to discontinue use will experience a longer and more
painiul withdrawal than an individual who discontinues using,
heroin.

Withdrawal symptoms can include, but are not limited to,
weilght loss, paranoia, and preoccupation. In some embodi-
ments, a loss of appetite occurs when someone 1s addicted to
drugs due to the body’s constant craving for the drug, where
the appetite for the drug exceeds a normal appetite for food,
resulting 1n weight loss. Paranoia 1s a common withdrawal
symptom for an addict and results from the activity, such as a
drug, disrupting the normal mental functions and creating an
obsessive thought that someone 1s out to get the addict. Pre-
occupation occurs because the addicts become preoccupied
and often desperate 1n searching and acquiring the activity,
such as a drug. Many will go to any lengths to obtain the drug
of choice, for example, and that includes stealing, lying,
fraud, and even violent crimes. A drug addict will likely steal
from anyone or ask for money with no intentions on paying
anyone back. Therefore, relationships, employment, health
and hygiene often suifer.

In some embodiments, the method can be used in the
treatment of an affective disorder. Affective disorders include
psychiatric diseases and conditions having aspects that
include biological, behavioral, social, and psychological fac-
tors. Examples of affective disorders include, but are not
limited to, major depressive disorder, bipolar disorders, and
anxiety disorders. Affective disorders can result, for example,
in symptoms ranging ifrom the mild and inconvement to the
severe and life-threatening; the latter account for more than
15% of deaths due to suicide among those with one of the
disorders. Hostility, on the other hand, can be considered an
alfective disorder 1n 1tself.

In some embodiments, the method can be used in the
treatment of an obsessive or compulsive disorder. Disorders
that comprise an obsession are those that include an uncon-
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trollable and persistent 1dea, thought, 1image, or emotion, and
the person cannot help thinking even though 1t creates signifi-
cant distress or anxiety. Disorders that comprise a compulsion
are those that include a repetitive, excessive, meaningless
activity or mental exercise that a person performs in an
attempt to avoid distress or worry.

Obsessions relate to problems that most people would con-
sider far removed from normal, daily events and concerns. In
some embodiments, obsessions can include fears, worries,
persistent doubts, scary images, and sexual images. For
example, obsessions may include, but are not limited to, fear
ol contamination as from doorknobs or handshakes, worry
about leaving things 1n their proper order, persistent doubts
about one’s responsible behavior, scary 1mages involving
violent acts, and persistent images ol sexual acts. In some
embodiments, people with obsessions may find themselves
acting 1n compulsive ways, 1 largely futile attempts, to
relieve the anxiety associated with their persistent, unpleasant
thoughts. Others suffering from obsessions may be constantly
pre-occupied 1n the exercise of trying to control or ignore
them.

In some embodiments, compulsions are not “voluntary”
activities and, thus, are not performed for pleasure, but rather,
the person with a compulsion feels the need to engage 1n a
particular behavior to relieve the stress and discomiort which
would become overwhelming if the activity were not per-
formed 1n a specific, repeated manner. Examples of compul-
stve motor activities include, but are not limited to, washing
hands, repeatedly checking the security of a locked door, and
arranging and rearranging items 1 a set order. Some
examples of compulsory mental acts are counting or silently
repeating specific words. If a person troubled by compulsions
1s unable to perform such activities, stress and discomifort
increase. In some embodiments, compulsions are attempts to
undo obsessions and are usually not successtul.

The Quick Reference to the diagnostic criteria from DSM-
IV-TR (2000) states six characteristics of obsessions and
compulsions. Obsessions can nclude (1) recurrent and per-
sistent thoughts, impulses, or images that are experienced as
intrusive and that cause marked anxiety or distress; (2) the
thoughts, impulses, or 1mages are not simply excessive wor-
ries about real-life problems; (3 ) the person attempts to 1ignore
or suppress such thoughts, impulses, or images, or to neutral-
1ze them with some other thought or action; (4) the person
recognizes that the obsessional thoughts, impulses, or images
are a product of his or her own mind, and are not based 1n
reality. Compulsions can include (1) repetitive behaviors or
mental acts that the person feels driven to perform in response
to an obsession, or according to rules that must be applied
rigidly; and (2) the behaviors or mental acts are aimed at
preventing or reducing distress or preventing some dreaded
event or situation; however, these behaviors or mental acts are
not actually connected to the issue, or they are excessive.

Obsessive-compulsive disorder (OCD) 1s an example of a
disorder that can be treated by the methods taught herein. To
be diagnosed with OCD, a person has either obsessions or
compulsions alone, or obsessions and compulsions. In some
embodiments, the subject having OCD may be diagnosed
with a related condition, where the subject was misproperly
diagnosed as having OCD and has only the related condition,
the subject has only the related condition, or the subject has
both the OCD and the related condition. In some embodi-
ments, for example, a subject having OCD may be diagnosed
with a generalized anxiety disorder, anorexia nervosa, social
anxiety disorder, bulimia nervosa, Tourette syndrome,
Asperger syndrome, compulsive skin picking, body dysmor-
phic disorder, trichotillomania, or an obsessive-compulsive
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personality disorder. In some embodiments, the subject hav-
ing OCD may also be diagnosed as having a drug addiction.
In some embodiments, the subject having OCD may also be
diagnosed as suflering from panic attacks. In some embodi-
ments, a drug addiction 1n the subject having OCD serves as
a type of compulsive behavior and not just as a coping mecha-
nism. In some embodiments, the subject having OCD may
also be diagnosed as having depression.

In some embodiments, the method can be used in the
treatment of an immune disorder such as, for example, disor-
ders that include immunodeficiencies, autoimmunity, or
hypersensitivities. Immunodeficiency diseases can occur
when the immune system 1s less active than normal, resulting,
in recurring and life-threatening infections. In some embodi-
ments, immunodeficiencies can either be the result of a
genetic disease, such as severe combined immunodeficiency,
or be produced by pharmaceuticals or an infection, such as the
acquired immune deficiency syndrome (AIDS) that 1s caused
by the retrovirus HIV. Autoimmune diseases can result from
a hyperactive immune system attacking normal tissues as 1f
they were foreign orgamisms. In some embodiments, the
autoimmune diseases can include, but are not limited to,
rheumatoid arthritis, diabetes mellitus type 1, and lupus
erythematosus. Other disorders include chronic fatigue syn-
drome, chronic fatigue immunodeficiency syndrome, and
immediate hypersensitivies. Moreover, since another impor-
tant role of the immune system 1s to i1dentity and eliminate
tumors, the methods taught herein are contemplated foruse in
the treatment of cancers.

In some embodiments, the method can be used i1n the
treatment of a neurodegenerative disorder. Neurodegenera-
tive diseases, for example, can result from deterioration of
neurons or demyelination, which leads to dysfunctions and
disabilities. Neurodegenerative disorders are crudely divided
into two groups, not mutually exclusive, according to pheno-
typic ellects and include, for example, (1) conditions causing,
problems with movements, such as ataxia, and (2) conditions
alfecting memory and related to dementia. Examples of neu-
rodegenerative disorders include, but are not limited to,
demyelinating disorders, such as multiple sclerosis; Parkin-
son’s Disease; and Alzheimer’s Disease. In some embodi-
ments, for example, the method can be used 1n the treatment
ol amyotrophic lateral sclerosis or fibromyalgia.

The formulations can also be administered alone, 1n some
embodiments, such that only the serotonergic agent or the
dopaminergic agent 1s titrated to an endpoint. The teachings
are also directed to a method of using one of the formulations
for remitting a deficiency in a neurotransmitter level in a
subject through a taste titration. The method comprises orally
administering a serotonergic agent or adopaminergic agent 1in
a formulation. The serotonergic agent or the dopaminergic
agent can be delivered to the subject oral transmucosally. The
tformulation further comprises a tlavoring agent and a carrier
base. The flavoring agent can function as a taste indicator of
the endpoint of a taste titration of the serotonergic or dopam-
inergic agent for a subject recerving an oral administration of
the formulation, and the endpoint 1s indicated to the subject
by a change in the intensity of the flavor of the flavoring agent.
The next step includes ceasing the administering of the for-
mulation at the endpoint. The serotonergic formulation and
the dopaminergic formulation function together to remit defi-
ciencies and imbalances in the subject’s serotonin and
dopamine levels.

In some embodiments, the serotonergic agent can be
titrated to a subject having a serotonin deficit. There are many
known functions of serotonin including, but not limited to,
control of appetite, sleep, memory and learning, temperature
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regulation, mood, behavior (including sexual and hallucino-
genic behavior), cardiovascular function, muscle contraction,

endocrine regulation, and depression. In some embodiments,
the serotonergic agent can be administered using the methods
taught herein as a treatment for depression. In some embodi-
ments, the serotonergic agent can be administered using the
methods taught herein as a treatment for weight loss, depres-
s10n, anxiety, nerves, headache, and ADD. In some embodi-
ments, the serotonergic agent can be administered using the
methods taught herein as a treatment for patients with chronic
pain, cocaine addiction, and other chemical dependencies,
attention disorders, anxiety, Alzheimer’s dementia, fibromy-
algia, insomnia, and migraines.

In some embodiments, the dopaminergic agent can be
titrated to a subject having a dopamine deficit. Dopamine has
many functions in the brain including, but not limited to, roles
in behavior and cognition, motor activity, motivation and
reward, mnhibition of prolactin production, sleep, mood,
attention and learning. In some embodiments, the dopamin-
ergic agent can be administered using the methods taught
herein as a treatment for Parkinson’s disease, since i1t 1s
known that patients with Parkinson’s lack dopamine and
when supplemented benefit from symptom relief. In some
embodiments, the dopaminergic agent can be administered
using the methods taught herein as a treatment for 1n atten-
tion-deficit-hyperactivity disorder. In some embodiments, the
dopaminergic agent can be administered using the methods
taught herein as a treatment for depression and, 1n some
embodiments, as a treatment for nicotine addiction to assist in
smoking cessation.

In some embodiments, the formulations and systems dis-
cussed above can be 1n the form of kits, whereby the kits
comprise one or both of the formulations. The kits may con-
tain devices to assist 1n the titrations, such as syringes or
droppers, as well as mnstructions for use. In some embodi-
ments, the instructions will provide contraindications and
other useful information. For example, infrequently, there 1s a
treatable first-dose phenomenon, wherein the administration
ol an agent can cause a precipitous reaction associated with a
host of symptoms that include sudden onset of shortness of
breath, nausea, flushing, lightheadedness, or mental confu-
sion. A small dose of the correct suspension will typically
disperse the undesired symptoms. Prior to starting the first
dose administration of a combination of a serotonin precursor
or dopamine precursor using the method taught herein, a large
drop of each suspension can be placed on a nonabsorbent
substance such as a piece of glass. Should a first-dose
response occur, immediately have the patient dip a finger into
one of the suspensions and test taste 1t. If pleasant, continue
administering that suspension. If unpleasant, administer the
other suspension. Once the symptoms are alleviated, continue
with the titration as described in the methods taught herein.

Without intending to be limited to any theory or mecha-
nism of action, the following examples are provided to further
illustrate the teachings presented herein. It should be appre-
ciated that there are several variations contemplated within
the skill in the art, and that the examples are not intended to be
construed as providing limitations to the claims.

EXAMPLE 1

Preparation of a S-hydroxytryptophan (5-HTP) Suspension
A 5-hydroxytryptophan suspension was prepared at a con-
centration of 1.25 mg 35-HTP/gtt. 0.9 g of a 5-HTP powder,
0.025 g of STEVIA ext powder, and 0.06 g of xanthan gum
powder was weighed and triturated with a suificient quantity
of propylene glycol to make a smooth paste. A drop of blue
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tood coloring was added and mixed with a sufficient quantity
of ORA-SWEET to make 30 ml of the formulation.

The formulation was placed 1n a 1 oz amber glass boston
round bottle having a dropper cap with a calibrated curved
glass pipette for administration. The formulation was marked
“refrigerate and shake well before use”.

Two strengths of the 5-HTP suspension were made and
used 1n taste titrations, 1.25 mg/gtt and 2.5 mg/gtt, by simply
doubling the amount of 5-HTP in the preparation method.

EXAMPLE 2

Preparation of a Levodopa Suspension

A levodopa suspension was prepared at a concentration of
3.33 mg levodopa/gtt. 3.0 g of a levodopa powder, 1.0 gof a
micronized silica gel powder, 0.06 g of butylated hydroxy-
toluene fcc crystals, and 0.12 g of saccharin insoluble powder
was weighed. 0.02 g of an orange food color was weighed and
mixed with some of the levodopa powder to make the color
smooth in the base mixture. The remainder of the levodopa
and the saccharine insoluble powder was then added to the
base mixture. The butylated hyddroxytoluene fcc crystals
were ground and added to a small amount of Base g (sweet
almond o1l). The micronized silica gel was slowly triturated
into the base mixture until smooth, and all of the ingredients
were combined with mixing until all was smooth and almond
o1l was added 1n a suflicient quantity to make 30 ml of the
formulation.

The formulation was placed 1n a 1 oz amber glass boston
round bottle having a dropper cap with a calibrated curved
glass pipette for administration. The formulation was marked
“refrigerate and shake well before use”.

Three strengths of the levodopa suspension were made and
used 1n taste titrations, 3.0 mg/gtt, 6.0 mg/gtt, and 12.0
mg/gtt, by simply doubling and quadrupling the amount of
levodopa 1n the preparation method.

EXAMPLE 3

Administering the 5-hydroxytryptophan and Levodopa Sus-
pensions

Take a careful history of the patient to 1dentily contraindi-
cations, which include, but are not limited to, MAQO 1nhibi-
tors, pregnancy, or the possibility of a pheochromocytoma or
carcinoid syndrome. The suspensions are administered in
vials, and the levodopa vials should be tinted. The screw top
of each vial can include a dropper for admimstration. The
5-HTP suspension 1s stable at room temperature, but the
levodopa suspension 1s subject to oxidation and must be kept
refrigerated.

Shake the suspension before use. Draw either the 5-HTP
suspension or the levodopa suspension into the dropper, as a
first suspension, and instruct the patient to administer a single
drop to the tongue and report its taste. The patient will almost
always report a pleasant taste, such as “refreshing” regarding
the 5S-HTP, or “tangerine”, “orange”, or “citrusey’” regarding
the levodopa. The patient 1s nstructed under supervision to
continue administering the first suspension until the flavor
becomes attenuated. When the flavor becomes neutral, and
loses flavor at a bland endpoint of the titration, the patient 1s
istructed to repeat the process with the other monoamine
precursor, as a second suspension, to the bland endpoint of the
titration of the second suspension.

The cycle can be repeated, 11 necessary, to ensure that there
1s a balance of the neurotransmitter levels in the patient’s
body. The patient 1s instructed to return to the first suspension,

which may again be pleasant to taste, and to repeat the titra-
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tion to blandness. The second suspension 1s also titrated again
until blandness, and the process 1s repeated until the first drop
ol either suspension 1s bland. It has been found that the need
for more than one titration cycle 1s rare after the first admin-
istration of the two suspensions.

Should either suspension be administered beyond the rec-
ommended endpoint, the suspension becomes increasingly
dysgeusic; nausea and then vomiting follows. The treatment
for suspension-induced nausea 1s the immediate administra-
tion of the other suspension which can promptly alleviate
these symptoms.

The suspensions can be admimstered twice per day, or
when the patient notices that the primary symptoms are
returning. It has been found that the administrations are rarely
needed more than 2-3 times per day, and the dose 1s frequently
standardized and easy for the patient to administer.

EXAMPLE 4

Treating Craving 1n Alcohol and Cocaine Addiction with the
S-hydroxytryptophan and Levodopa Suspensions

A 46 year old male with a history of a combined cocaine
and alcohol abuse presented himself for treatment. He was
noted to be in acute alcohol withdrawal with hypertension,
tachycardia and tremors. A self-administered psychometric
test (SCL-90) was abnormal with depressive and anxiety
scores having more than 2 standard deviations above normal.
During his pre-treatment interview, the patient stated he was
acutely depressed and anxious. Cocaine and alcohol craving
was severe.

The treatment was nitiated. Titration with 1.5 mg/gft
5-HTP proceeded until the patient reported that the suspen-
s1on tasted bland. 22.5 mg of 5-HTP had been administered.
This was followed by titrating with 3.33 mg/gtt levodopa until
the patient reported that the suspension tasted bland. Approxi-
mately 20 mg of levodopa had been administered before the
patient reported loss of taste and sweetness.

The patient’s status was re-evaluated. The patient’s vital
signs were normal and his tremor had abated. The patient
denied any further alcohol or cocaine craving, and both his
depression and anxiety had abated.

The patient left the office with prescriptions for a formu-
lation containing 2.5 mg/gtt S-HTP and 6.66 mg/gtt levodopa
for self treatment using the titration method. The patient
returned in two weeks and reported no alcohol or cocaine use.
Any cravings had remitted with the use of the treatment. A
repeat psychometric test was normal. Repeat visits at 2 and 6
months were similar 1n nature.

EXAMPLE 5

Treating Methamphetamine Addiction with the 3-hydrox-
ytryptophan and Levodopa Suspensions

A 24 year old white male had been suffering from meth-
amphetamine addiction for two years and was acutely craving
methamphetamines at the first visit.

Titration with 1.5 mg/gtt S-HTP proceeded until the patient
reported that the suspension tasted bland. 40.0 mg of 5-HTP
had been adminmistered. This was followed by titrating with
3.33 mg/gtt levodopa until the patient reported that the sus-
pension tasted bland. Approximately 45 mg of levodopa had
been administered before the patient reported loss of taste and
sweetness. After treatment, the patient denied any further
cravings.

The patient left the office with prescriptions for a formu-
lation containing 2.5 mg/gtt S-HTP and 6.66 mg/gtt levodopa
for self treatment using the titration method. The patient
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returned 1n two weeks and reported no alcohol or cocaine use.
Any cravings had remitted with the use of the treatment. A

repeat psychometric test was normal.

EXAMPLE 6

Treating Amytrophic Lateral Sclerosis with the 3-hydrox-

ytryptophan and Levodopa Suspensions

A 32 year old male had rapidly progressive bulbar amyo-
trophic lateral sclerosis for ten months. Upon examination, he
had uncontrollable drooling and speech that was unintelli-
gible to all but his “translator,” which was his niece. Under his
physician’s care he used the taste titration of both levodopa
and 5-HTP.

Within 15 minutes, the patient’s drooling had abated to the
point that he no longer clutched an absorbent pad to his
mouth. His speech had so remarkably improved that he was
able to converse readily with all 1n the office. He was obvi-
ously overjoyed and walked around with a portable recorder.

After several hours of observation, the patient’s speech
began to deteriorate. The patient titrated the formulations
without physician supervision and, this time, his speech
nearly instantaneously remitted in a similar fashion.

EXAMPLE 7

Treating Cravings for Marijuana with the 5-hydroxytryp-
tophan and Levodopa Suspensions

A 60 year old male craved marijuana and had associated
conditions of Hepatitis C at a viral load of 1.5M, depression,
repressed hostility, and obesity. Hepatitis and fibrosis are
associated the type-2 T-helper cell excess.

The patient received 5-HTP and levodopa using the titra-
tion method and self-administered the formulations twice a
day after the mitial visit. Two weeks after the 1mitial visit, the
cravings for marijuana were totally absent.

The patient connected marijuana use with working in that
he would lock his door and smoke marijuana for days to oifset
cravings for marijuana created by the stress of the work
environment. The patient no longer felt this need and craving
to smoke marijuana to offset stress, was very excited about
the treatment and referred iriends and family for the treat-
ment.

The patient also realized a reduction 1n cravings for food,
stating that before treatment he never reached satiety for food
and 1s now able to recognize when hunger 1s abated.

The patient self-administered the treatment for three weeks
and returned for another assessment. The patient still did not

suffer marijuana cravings and continued to lose weight.

EXAMPLE 8

Treating the Addictions of Multiple Patients to Alcohol and
Cocaine with the S-hydroxytryptophan and Levodopa Sus-
pensions

Three patients used the taste titration treatment taught
herein. Two patients had an addiction to alcohol and one
patient had an addiction to cocaine. In each case, the patients
reported that the cravings immediately dissipated. The over-
seeing doctor also reported that in each case, the normal
withdrawal symptoms immediately ceased.

Another patient began the treatment to help with his alco-
hol addiction. While he reported immediate results 1n the
decreasing of his craving for alcohol, it was also surprising to
him was that his depression went away.

Another patient suffered depression and was addicted to
alcohol, complaining that he was not 1n a normal functional
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state. He stated that would drink a fifth of whiskey every day.
As he used the treatment, the desire for alcohol returned to
normal and his depression decreased, and he noted that he
returned to what he felt was a normal functional state.

EXAMPLE 9

Treating Depression with the 5-hydroxytryptophan and
Levodopa Suspensions and the Effect of Exercise

A patient who was depressed was using the taste titration
treatment taught herein. He had found a dose that worked well
for him, and the dose did not change over a couple weeks of
administration. The patient felt better and decided to begin
jogging. After his first jog, he administered the titration and
found thathe needed exactly one half of the 5-HTP that he had
been administering. The exercise increased his serotonin
level, proving that needed doses can change based on life
changes. After continued administration and life changes, the
patient ceased taking the treatment and there was no relapse
ol the depression.

EXAMPLE 10

Treating Depression with the 5-hydroxytryptophan and
Levodopa Suspensions and the Effect of Exercise

A student with ADD was frustrated with his academic
performance. After administration of the treatment, the stu-
dent reported that 1t 1s easier for him to concentrate, and he 1s
gets better grades when he 1s on this treatment.

One of skill reading the teachings will appreciate that the
concepts can extend into additional embodiments that go
well-beyond a literal reading of the claims, the 1nventions
recited by the claims, and the terms recited 1n the claims.

I claim:
1. A system for use in balancing neurotransmitter levels in
a subject through a taste titration, the system comprising:

a serotonergic formulation comprising a serotonergic
agent, a first flavoring agent, and a first carrier base;
wherein, the first flavoring agent functions as a taste
indicator of a serotonergic endpoint of a taste titration of
the serotonergic agent for the subject recerving the sero-
tonergic formulation, the serotonergic endpoint indi-
cated to the subject by a change 1n the flavor of the first
flavoring agent, and functioning to remit a deficiency 1n
the subject’s serotonin level through a delivery of the
serotonergic agent across a blood brain barrier;

a dopaminergic formulation comprising a dopaminergic
agent, a second flavoring agent, and a second carrier
base; wherein, the second flavoring agent functions as a
taste indicator of a dopaminergic endpoint of the taste
titration of the dopaminergic agent for the subject
receiving the dopaminergic formulation, the dopamin-
ergic endpoint indicated to the subject by a change 1n the
tflavor of the second flavoring agent, and functioning to
remit a deficiency in the subject’s dopamine level
through a delivery of the dopaminergic agent across the
blood brain barrier; and

a titration means for facilitating a gradual oral transmu-
cosal delivery of the serotonergic agent or dopaminergic
agent to the subject to the serotonergic endpoint or
dopaminergic endpoint;

wherein, the serotonergic formulation and the dopaminer-
gic formulation function together to remit deficiencies
and 1imbalances in the subject’s serotonin and dopamine
levels, and the serotonergic endpoint and dopaminergic
endpoint indicate an amount of the serotonergic formu-
lation and an amount of the dopaminergic formulation
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that provides a desired response 1n the subject using the
oral transmucosal delivery while mitigating risk of over-
dose.

2. The system of claim 1, wherein the serotonergic agent or
the dopaminergic agent comprises a hydroxylated aromatic
acid monoamine precursor to serotonin or dopamine.

3. The system of claim 1, wherein the serotonergic agent
comprises S-hydroxytryptophan.

4. The system of claim 1, wherein the dopaminergic agent
comprises levodopa.

5. The system of claim 1, wherein the tlavor of the sero-
tonergic formulation or dopaminergic formulation changes
from sweet to baitter.

6. The system of claim 1, wherein the first flavoring agent
or the second flavoring agent comprises a sweetening agent.

7. The system of claim 1, wherein the serotonergic agent or
the dopaminergic agent has a flavor that (1) 1s at least substan-
tially unnoticed by the subject at the start of the titration and
(1) becomes at least substantially noticed by the subject at the
end of the titration.

8. The system of claim 1, wherein the flavor at the serton-
ergic endpoint 1s bitter.

9. The system of claim 1, wherein the flavor at the dopam-
inergic endpoint bitter.

10. The system of claim 1, wherein the serotonergic for-
mulation or the dopaminergic formulation 1s in the form of a
liguid for administering to the subject’s tongue or oral
mucosa.

11. The system of claim 1, wherein the serotonergic for-
mulation or the dopaminergic formulation 1n the form of a
solid for administering to the subject’s tongue or oral mucosa.

12. The system of claim 1, wherein the serotonergic for-
mulation or the dopaminergic formulation is 1n the form of a
lozenge for administering to the subject’s tongue or oral
mucosa, such that the lozenge functions to perform the titra-
tion through an oral dissolution of the lozenge in the subject.

13. The system of claim 1, wherein the serotonergic agent
contains a first coloring agent and the dopaminergic agent
contains a second coloring agent, wherein the color of the first
coloring agent and the color of the second coloring are dis-
tinguishable to the subject.

14. A method for balancing neurotransmitter levels 1n a
subject through a taste titration using the system of claim 1,
the method comprising:

a titration component or means for orally administering the
serotonergic formulation comprising the serotonergic
agent, the first flavoring agent, and the first carrier base
to the serotonergic endpoint of a taste titration of the
serotonergic formulation, the adminmistering of the sero-
tonergic formulation functioning to remit a deficiency in
the subject’s serotonin level; wherein, the first tlavoring
agent functions as the taste indicator of the serotonergic
endpoint for the subject recerving the serotonergic for-
mulation, the serotonergic endpoint 1s 1dentified by the
change in the flavor of the first flavoring agent to the
subject, and the serotonergic agent 1s delivered to the
subject oral transmucosally; and,

ceasing the administering of the serotonergic formulation
at the serotonergic endpoint; and,

a titration component or means for orally administering the
dopaminergic formulation comprising the dopaminergic
agent, the second flavoring agent, and the second carrier
base to the dopaminergic endpoint of the taste titration of
the dopaminergic formulation, the administering of the
dopaminergic formulation functioning to remit a defi-
ciency 1n the subject’s dopamine level, wherein, the
second flavoring agent functions as the taste indicator of
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the dopaminergic endpoint for the subject recerving the
dopaminergic formulation, wherein the dopaminergic
endpoint 1s identified by the change 1n the intensity of the
tflavor of the second flavoring agent to the subject, and
the dopaminergic agent 1s delivered to the subject oral
transmucosally; and,

ceasing the administering of the dopaminergic agent for-

mulation at the dopaminergic endpoint;

wherein, the serotonergic formulation and the dopaminer-

gic formulation function together to remit deficiencies
and 1imbalances in the subject’s serotonin and dopamine
levels, and the serotonergic endpoint and dopaminergic
endpoint indicate an amount of the serotonergic formu-
lation and an amount of the dopaminergic formulation
that provides a desired response 1n the subject.

15. The method of claim 14, wherein the titration includes
orally administering the serotonergic formulation or the
dopaminergic formulation 1n the form of a liqud to the sub-
ject’s tongue or oral mucosa and ceasing administration at the
endpoint.

16. The method of claim 14, wherein the titration includes
orally administering the serotonergic formulation or the
dopaminergic formulation 1n the form of a solid to the sub-
ject’s tongue or oral mucosa and ceasing administration at the
endpoint.

17. The method of claim 14, wherein the titration includes
orally administering the serotonergic formulation or the
dopaminergic formulation in the form of a lozenge to the
subject’s tongue or oral mucosa and ceasing administration at
the endpoint, such that the lozenge function to perform the
titration through an oral dissolution of the lozenge 1n the
subject.

18. The method of claim 14, wherein the serotonergic agent
or the dopaminergic agent comprises a hydroxylated aro-
matic acid monoamine precursor.

19. The method of claim 14, wherein the serotonergic agent
comprises S-hydroxytryptophan.

20. The method of claim 14, wherein the dopaminergic
agent comprises levodopa.

21. The method of claim 14, wherein the flavor of the
serotonergic formulation or dopaminergic formulation
changes from sweet to bitter.

22. The method of claim 14, wherein the first flavoring
agent or the second flavoring agent comprises a sweetening
agent.

23. The method of claim 14, wherein the serotonergic
formulation or the dopaminergic formulation has a flavor that
(1) 1s at least substantially unnoticed by the subject at the start
of the titration and (11) becomes at least substantially noticed
by the subject at the end of the titration.

24. The method of claim 14, wherein the flavor at the
serotonergic endpoint or the dopaminergic endpoint 1s bitter.

25. The method of claim 14, wherein the method 1s used to
ameliorate cravings 1n the treatment of an addictive disorder.

26. The method of claim 14, wherein the method 1s used to
ameliorate withdrawal symptoms in the treatment of an
addictive disorder.

27. The method of claim 14, wherein the method 1s used 1n
the treatment of an affective disorder.

28. The method of claim 14, wherein the method 1s used in
the treatment of an obsessive or compulsive disorder.

29. The method of claim 14, wherein the method 1s used in
the treatment of an autoimmune disorder.

30. The method of claim 14, wherein the method 1s used in
the treatment of an immune disorder.

31. The method of claim 14, wherein the method 1s used in
the treatment of a neurodegenerative disorder.
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32. The method of claim 14, wherein the method 1s used 1n
the treatment of amyotrophic lateral sclerosis.

33. The method of claim 14, wherein the method 1s used 1n
the treatment of fibromyalgia.

34. The system of claim 1, wherein the titration means
facilitates administration of the serotonergic formulation or
the dopaminergic formulation 1n the form of liquid drops.

35. The system of claim 1, wherein the titration means
facilitates administration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of

a gradual oral delivery of a solution.

36. The system of claim 1, wherein the titration means
facilitates administration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of
a gradual oral delivery of a suspension.

37. The system of claim 1, wherein the titration means
facilitates administration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of
a gradual oral delivery of an emulsion.

38. The system of claim 1, wherein the titration means
facilitates administration of the serotonergic formulation or
the dopaminergic formulation 1n the form of solid particles.

39. The system of claim 1, wherein the titration means
facilitates administration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of
a gradual oral delivery of a granule.

40. The system of claim 1, wherein the titration means
facilitates administration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of
a gradual oral delivery of a powder.

41. A system for use 1n balancing neurotransmitter levels in
a subject through a taste titration, the system comprising:

a serotonergic formulation comprising a serotonergic
agent, a first flavoring agent, and a first carrier base;
wherein, the first flavoring agent functions as a taste
indicator of a serotonergic endpoint of a taste titration of
the serotonergic agent for the subject receiving the sero-
tonergic formulation, the serotonergic endpoint indi-
cated to the subject by a change 1n the flavor of the first
flavoring agent, and functioning to remit a deficiency 1n
the subject’s serotonin level through a delivery of the
serotonergic agent across a blood brain barrier;

a dopaminergic formulation comprising a dopaminergic
agent, a second flavoring agent, and a second carrier
base; wherein, the second flavoring agent functions as a
taste indicator of a dopaminergic endpoint of the taste
titration of the dopaminergic agent for the subject
receiving the dopaminergic formulation, the dopamin-
ergic endpoint indicated to the subject by a change 1n the
flavor of the second flavoring agent, and functioning to
remit a deficiency in the subject’s dopamine level
through a delivery of the dopaminergic agent across the
blood brain barrier; and

a titration component for facilitating a gradual oral trans-
mucosal delivery of the serotonergic agent or dopamin-
ergic agent to the subject to the serotonergic endpoint or
dopaminergic endpoint;
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wherein, the serotonergic formulation and the dopaminer-
gic formulation function together to remit deficiencies
and 1imbalances in the subject’s serotonin and dopamine
levels, and the serotonergic endpoint and dopaminergic
endpoint indicate an amount of the serotonergic formu-
lation and an amount of the dopaminergic formulation
that provides a desired response 1n the subject using the
oral transmucosal delivery while mitigating risk of over-
dose.

42. The system of claim 41, wherein the titration compo-
nent facilitates administration of the serotonergic formulation
or the dopaminergic formulation in the form of liquid drops.

43. The system of claim 41, wherein the titration compo-
nent facilitates administration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of
a gradual oral delivery of a solution.

44. The system of claim 41, wherein the titration compo-
nent facilitates admimstration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of
a gradual oral delivery of a suspension.

45. The system of claim 41, wherein the titration compo-
nent facilitates admimstration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of
a gradual oral delivery of an emulsion.

46. The system of claim 41, wherein the titration compo-
nent facilitates administration of the serotonergic formulation
or the dopaminergic formulation 1n the form of solid particles.

4'7. The system of claim 41, wherein the titration compo-
nent facilitates administration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of
a gradual oral delivery of a granule.

48. The system of claim 41, wherein the titration compo-
nent facilitates admimistration of the serotonergic agent or the
dopaminergic agent oral transmucosally through the form of
a gradual oral delivery of a powder.

49. The system of claim 41, wherein the serotonergic agent
or the dopaminergic agent comprises a hydroxylated aro-
matic acid monoamine precursor to serotonin or dopamine.

50. The system of claim 41, wherein the serotonergic agent
comprises S-hydroxytryptophan.

51. The system of claim 41, wherein the dopaminergic
agent comprises levodopa.

52. The system of claim 41, wherein the serotonergic agent
or the dopaminergic agent has a flavor that (1) 1s at least
substantially unnoticed by the subject at the start of the titra-
tion and (11) becomes at least substantially noticed by the
subject at the end of the titration.

53. The system of claim 41, wherein the flavor at the
serotonergic endpoint or the dopaminergic endpoint 1s bitter.

54. The system of claim 41, wherein the serotonergic for-
mulation or the dopaminergic formulation is in the form of a
lozenge for administering to the subject’s tongue or oral
mucosa, such that the lozenge functions to perform the titra-
tion through an oral dissolution of the lozenge 1n the subject.
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